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1 Introduction
One LS [1] was received from RAN2 about the random subframe offset value generation for NR-U RRM measurement, if rmtc-SubframeOffset is not configured.  
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In this document, we discuss these two questions, i.e., how to generate the random value for subframe offset and whether the same approach can be extended to LAA case.  

2. Discussions
The RSSI measurement defined for LAA was reused for NR-U operation. Referring to [2], a list of RRC parameters for RSSI measurement are given below:
	RMTC-Config-r16 ::= SEQUENCE {
rmtc-Periodicity-r16                    ENUMERATED {ms40, ms80, ms160, ms320, ms640},
rmtc-SubframeOffset-r16            INTEGER(0..639) OPTIONAL, -- Need M
measDurationSymbols-r16          ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
rmtc-Frequency-r16                     ARFCN-ValueNR,
ref-SCS-CP-r16.                           ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
...
}
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Figure 1 provides one example of RSSI measurement based on the agreed RRC parameters. 
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Figure 1:  RSSI Measurement Configuration
According to [2], the UE shall setup the setup the RSSI measurement timing configuration (RMTC) in accordance with the received rmtc-Periodicity and, if configured, with rmtc-SubframeOffset i.e., the first symbol of each RMTC occasion occurs at first symbol of an SFN and subframe of the NR SpCell meeting the following condition:
	SFN mod T = FLOOR(rmtc-SubframeOffset/10);
subframe = rmtc-SubframeOffset mod 10;
with T = rmtc-Periodicity/10;



The RSSI measurement configuration for LAA was extensively discussed in RAN1 83 meeting. There have been some discussions on the usefulness to introduce an OFDM symbol offset parameter and the necessity to make it configurable and optional:  
· Compared to always performing RSSI measurement at the start of periodicity, the advantage of introducing this parameter and make it configurable is to provide desirable flexibility for gNB to control the timing where the UE performs RSSI measurement. It was considered to be useful and can be leveraged by network to detect the hidden nodes at the end of subframes where the eNB may also be performing measurements for LBT before transmission on the next subframe.  
· During the email discussions, it was pointed out that RSSI measurement, if always periodic, could potentially overlap with DRS transmissions from other LAA cells or other periodic transmission, thus the measured RSSI or channel occupancy results can be biased. This is particularly concerned and problem for RSSI measurement, which is intendedly configured by eNB to assist it choosing other channels. Hence, it is beneficial to provide some flexibility in randomly moving the subframe offset in every period to help mitigating the problem of periodic pattern for this use case, as illustrated in FIG.1 above. This justifies the need to make this parameter optional. When this parameter is not configured, UE can randomly generate a subframe offset value in a period and therefore avoids that the RSSI measurement location is completely periodic. 
 Therefore, the following was agreed as the outcome of discussions in RAN1 83 meeting: 
	Agreements:
· Parameter “Subframe offset for UE reported RSSI measurement duration” is made optionally configurable for inter-frequency measurement
· When the parameter is configured
· UE measures according to the configured offset
· When the parameter is not configured
· For inter-frequency measurements, UE [should be allowed to flexibly] chooses a random starting offset for “RSSI measurement duration”



Keeping in mind of the design spirit above, it is nature that UE generate the random value per rmtc-Periodicity if the rmtc-SubframeOffset is not configured. On the other hand, we are also flexible to leave how to generate random value to UE implementation to avoid specification changes for this case.    
Proposal 1: 
· If the rmtc-SubframeOffset is not configured, UE either generates a random value for subframe offset per rmtc-Periodicity to perform RSSI measurement (Alt.1, preferred) or is up to UE implementation (Alt.2).
· Use the same handling for LAA.   

3. Conclusion 
In this contribution, we have presented our views on relaxed maximum modulation order for Redcap. Based on the discussions, we proposed the following for RAN2 LS reply  
Proposal 1: 
· If the rmtc-SubframeOffset is not configured, UE either generates a random value for subframe offset per rmtc-Periodicity to perform RSSI measurement (Alt.1, preferred) or leave it for UE implementation (Alt.2).
· Use the same handling for LAA.   
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1. Overall Description

In TS38.331, it defines if rmic-SubframeQffset is not configured, the UE chooses a random value. But it's not
clear if this random value generation is performed per rmtc-Periodicity, or per every reportinterval configured

in ReportConfigR, or upon every RRCReconfiguration message.

rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this
field is optional present and if it is not configured, as rmic-SubframeOffset for measDurationSymbols which shall be selected to be between 0

and the configured rmtc-Periodicity with equal probability.

Previously RAN2 merely followed the agreement on LAA made in RAN1 [1], which was then inherited into
NR-U. Thus, RAN2 would like to respectfully request RAN1’s understanding on this issue. In addition, it
would be helpful for RAN1 to let RAN2 know if the same understanding should be applied to LAA as well.

Q1: When rmic-SubframeQffset is not configured, should UE generate the random value per rmfc-
Periodicity, or per every reportinterval configured in ReportConfigNR, or upon every RRCReconfiguration.

message?
Q2: Should the potential understanding achieved for Q1 apply to LAA as well?

2. Actions:

RANZ2 respectfully asks RAN1 to provide answers to the questions above.
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RMTC-Config field descriptions

‘measDurationSymbols

Number of consecutive symbols for which the Physical Layer reports samples of RSS! (see TS 38.215 [9], clause 5.1.21). Value sym1 corresponds to one symbol, sym14or12
corresponds to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, and so on

ref-SCS-CP

Indicates a reference subcarrier spacing and cydlic prefix to be used for RSSI measurements (see TS 38.215 [9]). Value kHz15 corresponds to 15kHz, kHz30 corresponds to
30 kHz, value kHz60-NCP corresponds to 60 kHz using normal cyclic prefix (NCP), and kHz60-ECP corresponds to 60 kHz using extended cydlic prefix (ECP)

rmtc-Frequency
Indicates the center frequency of the measured bandwidith (see TS 38. 215 [9], clause 5.1.21)

rmtc-Periodicity
Indicates the RSSI measurement timing configuration (RMTC) periodiity (see TS 38.215 [9], clause 5.1.21).

rmtc-SubframeOffset

Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this
field is optional present and if it is not configured, the UE chooses a random value as rmic-SubframeOffselfor measDurationSymbols which shall be selected to be between 0
and the configured rmic-Periodicity with equal probability.





